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IDENTIFIERS 
ABSTRACT 

The optimal stimulaton theory (which proposes that 
hyperactive children are more readily underaroused than 
nonhyperactive children and should thus derive greater gains from 
stimulation added to repetitive copying tasks than comparisons was 
tested with 16 adolescents, rating high on attention and behavior 
problems, and 16 controls. Matched pairs were randomly assigned to 
treatment order (high stimulation colored letters followed in two 
weeks by low stimulation black letters or the reverse order) and to 
level of information (stimulation added to difficult letter parts or 
added to random letter?) , counterbalanced for treatment order jnd 
level of information within each order. In support of the theory and 
analogous to stimulant drug effects, the major findings indicated 
that hyperactive adolescents performed better with high stimulation 
task stimuli than with low stimulation stimuli relatiyef' to t^e 
oJposUe performance pattern of controls D fferential "^ponding was 
significant for experimental but not control children. (Author/SW) 
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Abh' tract 

The optimal stimulation th<jory proposes that hyperactive children are acre 
readily underaroused than-nonhypera(^t i ve cnildren and should thus derivr 
greate> gains from stimulation added to repetitive copying tasks than compari- 
sons. To test this hypothesis 16 adolescents, rating high on attention and 
behavior problems, were matched on Iho basis of age and poor handwriting 
performance to 16 controln. Matched pairs wore randomly assigned to treatment 
order (high stimulation colored letters followed in two weeks by low fltimu- 
lat.lon black letters or the reverse order) and to lovel of information 
(stimulation added to difficult letter parts or added to random letters), 
counterbalanced' for treatment order ^nd level of infor".ation within each order. 

Errors and activity were subjected to a mixed design analysis of 
covariance, with IQ the covariate. Tn support of theory and analogous to 
stimulant drug effects, the major findings Indicaced that hyperactive 
adolescents performed better with high stimulation task stlmu'li than with low 
relative to the opposite performance pattern of controls. Differential 
responding was significant for experimental but not control children. 
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Color Stimulation 

Effoctn of Color .'".timulat ion and Information 
oi. the Copyinp, Pei formanoo of Attention-Problem Adolescents 
Optimal stimulation theory (Zontall, 197'^^ makes the aaauraption that there 
exists for all organisms a biolor^i^al need for -^n optimal level of arousal. 
Arousal can be defined ns physiological representation of environmental 
stimulation that Is assessed by such indicators an skin resistance and 
cardiovascular response. Because of the difficulties associated with the 
assessment of arousal (for review see Zentall & Zentall, 1983) we have selected 
to examine the relation between the stimulus determinants of arousal (e.g., 
color; Berlyne, 1960) and instrumental response. When an optimal level of 
arousal is not present, shifts in attention and activity can serve as 
instrumental responses (e.g., sensation seeking activity) functioning to 
optimize stimulation. Hyperactive children are viewed as being more readily 
underaroused or less tolerant of situations involving minimal stimulation, thus 
explaining their exacerbated symptomology in overly familiar contexts, that is, 
increased activity and attraction to novel stimuli (for reviews see Zentall, 
1975, and Zentall & Zentall, 1983). 

According to an underarousal theory, one would predict that added 
stimulation would be most beneficial for hyperactive children during those 
'.isks /that involve considerable repetition and monotony (e.g., sustained 
attention tasks). For example, a laboratory sustained attention task 

(vigilance performance) is hypothesised to pres\(^nt problems especially for 

\ 

hyperactive cuildren because of its rote, repetitive nature, engendering 
reduced arousal levelg (Olmedo, Kir»^, & Suarez, 1973; Rugel , Cheatam, 4 
Mitchell, 1978). Consistent with theory, color stimulation added to this task 
has been observed to result in improved performance for hyperactive children 
relative to no stimulation (Barlow, 1977) and to comparisons (Zentall, 1982). 
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in th. prco..nt inv.:.,tlRatlon ..ought to determine the generality of 
t,ese .tlmulntion r.,-. . obner.ed .luring vi^ .^nco performance- and thus we 
selected a ha.dwrltl.g task- Thin rask was considered analogous to the 
Vigilance tnsk by itr, re,ui.™ent ror sustained attention. Whi.. differences 
betwo.r. hv,.-ractlv. an.i oontrcl chi blron in the ,uality or rate of handwriting 
have not previously b.en i nvcntlr.atod , hyperactive children have been assessed 
an performing worse than controln on a number of fr.,e motor tasks (Douglas, 
1971.). Furthermore, it has beer personally observecT that teachers often make 
written comnonts on an unscored Item of the Rating Scales for Hyperkinesis 
(I.e.. "poor school work," David. 1971); for example, they circle the specific 
learning proble. "irregular handwrU ing" or they write in the word "messy". It 
is possible that the difficulty hyperactive children experience with 'boring- 
handwriting tasks is the requirement to sustain attention to repetitive task 
st.muU. in this case, messiness oould simply be an attempt to hurry and 
complete the ta.k. If this lino of reasoning were correct, novelty added to 
handwriting materials eould faciliV M.e performance. 

Additional related evidence ha. demonstrated that added psychotropic 
stimulation results in performance gains for hyperactive children on both 
vigilance tasks (see Aman, 1980; Harkley, 1977, for reviews) and handwriting 
tasks (Lerer. Artner, Lerer, 1979; Lerer, Lerer, & Artner, 1977; Shain & 
Reynard. 1975; Whalen. Henker, & Finck, I98l) . However , both stimulant drugs 
and intratask stimulacion have been less consistent in improving complex task 
performance (see Barkley. 1977; Zentall & Zentall. 1983, for reviews). Drug 
dependent gains observed during the performance of simple attentional tasks 
(e.g.. Vigilance or handwriting), but less consistently during complex tasks, 
(e.g., language or intelligence m.ts), suggests that the drug's main effect is 
on attentional factors. Other investigators have also concluded that the 
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abillt^y to nttond, rnlher th in motor' -p^od, w'im 'nfluencod \>j tUn drug (Knighta 
& Hinton, 1079). :3chniii .^rnl H^^vri'ir-d (197^)) notioofi t.hat modl.Mted hyperactive 
children were l)ntter <)h\n \o Voc\\:\ iM(mt.ion and d^monntrated Improved fipeeoh 
clarity and handwriting lop;ibll1ty. .Similarly If^rrr and his colleagues (1977; 
1979) found that when hyperactive ohildren v/er^ given methylphenidate , letter 
revtM'H<jjM and inv^M .iiorio were r odiK'^^l wil.hin .'*';w (]:iyr>. 

I r^ychotroplc ->tlmul nt.M are, however, typically uae'J only wi'»i children rp 
to .idolencorice , at which time excer.r,i-s in motor activity are infr" vJOitly 
ohrjerved. Instead of motor activity, hyperactive teenagers are charac c< ri - ed 
by problems in attention and impul • control (Mcy, Weiss, Minde, & Tohen, 
1978). Fo!^ the pur-po.To.s of the prc:n>nt .st\idy, v;e v/1 ihed to determiwe whether 
color stimulation would produce gains for adolescen.'^ on an applle:^ ^tentior 
task, comparable to st inulant-produced gains observed !'nr elementary level 
children on attentional tasks. 

A «.econdary purpoi'.e of the jnver.tigation was related to the inji'ormation 
produced by tlie added stimulation. Witratask s^.imi.lation could be added not 
only to increase nrovisal and improve attentional focus 'see Hockey, 1970, lor 
review) but cJould also be added to pr^ovide information to children whose 
previously inadequate attent ional responses may hav contributed to poor 
initial learning. Thus, in the present investigat on stimulation was also 
added to provide information by emphasizing difficult parts of letters in nrder 
to increase attention to relevant letter detail 

Method 

Su bjects 

The subjects were 32 boys, ages 1^* to 3 years, seleetf-d from a pool of 
boy^, each of whom had been administered a 2J min copyini; task (Brown, 1977) » 
and for whom a behavioral rating had been obtained (the Abbreviated Teacher 
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R.'.tlng scale; Connora, 1075, ^Inmor-.tra 1. 1 .w. good re 1 1 a', 1 1 1 t.y , oonc^.^rent and 
predictive validity, nee Zentall ^ IVwaek, 1979; Z..n..all, Oohn, & Culatta, 
1983). Of th03e semcted, Ifi werr art.lve. attention probl-m boys, selected on 
the baal. of hl^h :.eore. (9-lB out. of 18 oolntH po .Mlblc. M . H-^M on the 
flr?t Mix Items of the Corners Moale (i.e., discarding Items 7-10 that were 
age-inapropriate and retaining ^ temn that primarily described attentlonal 
probler^s), and on the baMi. of poor handw, ting ("blind" ratings of 6 or below 
using the Test of Written Language criteria, TOWL, Hammlll & Larsen. 1978). 
Raters met TOWL criterion scoring (i.e., within one rating point on 80$ of the 
TOWL test samples), and demonstrateH reliable interrater coding on a reratlng 
of 15$ or the experimental nampler.. T..WI. ratings demonstrateO good 
*»:orrespondence to Individual error analyses (r = ."51). 

Controls were l6 boys with low Conners scores (0 to 3, M = .9) and matched 
to each experimental child on the basis of equivalent handwriting scores and 
age. This procedure formed 16 pair-n of high Conners hyperactive (H.A) cMldren 
matched to low active (LA) children. T.tatistical differences between groups in 

age (M„, = 16.2, M, , = 15.6) and TOWL ratings (M„ft = 3-8, M^^. = 3.^) were not 

— IIA -LA 

demonstrated; although cffV fereneer. were obr.erved in IQ .(M^^ = 103^'*, = 
110.6, F(1, 15) = 8.17, n < .05) and Conners ratings, F(1 , 15) = 263. 1U, £ < 
.001 . 

Of 

C 

Expe rimer vtal Area 

Pairs were randomly ar.aigned to one of two swivel-stool desks (2.'< m 
apart) facing a blank wal 1 in a 3. 0 by 5. 5 m room. An observer sat behind the 
students at a table at the back of the room. 
Design 

Subjects were tested in pairs in a repeated measures crossover design, 
such that approximately half of the pairs experienced high stimulation 
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handwrMtlni' ^lMl<M t\)\' i nr 'A) rnln f ir r.t ;;<v;r;l(>n and t hn low fitimulation t.nykn 
two woekM 1 Tho r^rma i ni rn*, [m 1 r'v. r-i.M»rlvfMl ltWf»l of atimulatlon In the 

revcr3<? or'dor'. Appr^u i m.'^ t.*^ I Y liilf tJv» pair-:; in (Moh troatmont ordpr woro 
randomly an:U^j;ntHl to e i tlior' uidi^d information .tv > no information aoron?3 both 
levels of stimulation. This resuKoci in a mixed d(\i^.gn with stimulation and 
matched palrn within aubJt?ot factorr, md information a between subject factor. 

Two or' er.v? of bookh^t for^ma (^ to W c r U to ^) woro countcrDalanced across 
treatment order and level of i nfor'mat i on . Booklet A (2497 letters) and booklet 
B (2490 letters) each oonslnted of four word lists, two city and state lists, 
and filx paragraph 3torier. (Townsend, 1978) of equivalent letters and paragraph 
story contents (I.e., anlmalr,, farvrir,, pollution). These lists were presented 
six 1 Ine.s to a pago with spr\ce for the student to v/rite under each line. 
Treatment Cond i tion n 

Two levels (high vs. low) of two treatment variables (stimulation ^and 
information) were d^VJ.'loped from four- treatment booklets in Cc^h of two 
book lot- forms . Low rtimulation (i.D booklet:?, A and D, were black letters on 
v;hlte paper. Color was added randomly to 50% of the letters on page pro- 
ducing the high stlmu-ation (HS) condition. Lines of colo»' were alternated 
(two colors per page to include r\^(1, blue, green, pink, purple, or orange). 
Information was added to both stimulation conditions by increasing the width of 
specific parts of lettern In black for the LS condition or in color for the HS 
condition. Kmphasis was added to the detailed par'ts of letters that should be 
cloned or opened and to emphasizr^ straight-up strokes, crossing t^'s and dotting 
i_'3. Information emphasis was adde<i to parts of all 26 letters. This amount 
was visually equivalent to the 50$ of whole letters randomly selected per page 
and colored In the noninformat ion color condition, as judged by 13 of 20 
independent raters in four replications of a matchi ng-to-sample task. 
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Meaaures 



Performanro. Tho fir:;t., iniciMlr, uul 1:^:^. p.iK" c^ompl^^ted In the 17 page 



score per pn^c^ Munmrd .H)roi\:\ Tl ty|- m of rrTor.s. Errorr) Included omi.i 



Gorton, 1971), spacing, ^ra.Mures (Lerer ct al., 1979), failure to close or open 
specific lotlorJi, I'-iilini^ t,<) u:;*: t.raiKht. or rouni\r'\ otr-ok03, .md unrecogniz- 
able letters (Nt^wlnnd, 193^). Al?^o included were varying si ant ,' capitalization 
errors, and writing off the llno.^ I.inen of samplo "treatment" print were 
covered with black tap*^, and pagf^r^ wore coded and nhuffled; thus each hand- 
writing sample could be ncored blirul to group and condition. The number of 
pafton that a child completed was Micluded in a moanure of productivity. 

Behavior. Movoment.s includcfl 'Hiding movements of the buttocks and ^5 
Degree torso movements forwards or backwards (not to include arm or shoulder 
movements Involved in working). Obnervors alternated their observations 
between members of a pair at 2 mln intervals signaled through earphones. 
Interrater agreement was establinhod at .87 by a second observer, also blind to 
groups and conditions, from a one-way mirror (110 x 110 cm) on the wall behind 
the students and the observer. 



A nixed design analysis of covariance (ANCOVA) was used to evaluate the 
between subjects effects of information (emphasis added to difficult letter 
parts or added randomly), and of order (color first followed by black-white or 
the reverse order), and the repeated factors of (a) stimulation (black-white 
vs. colored letters), (b) group (matched pairs of hyperactive, HA, and low 
active, LA, adolescents, an^ ^} time (first, middle, and last page completed). 




sion of whole and parts of letters 



Mubstl tutlon errors (Hopkins, Schutte, & 



Results and Disousblon 
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a.t„ wc... V- 

^rnm ^„„„.„„,„, 

,n H.-y .n.i. .o..-w..,U, more o-nn-s, .o their 
VMrtont'! wore above avcf-iK-' 1^' ^ 

for the „elow-averago students was 
„can w,.... adjusted downwru-d; whll. .h. m.-an for 

. Th.. ..«Ke.t3 that the rote nature of the tas. was .C.what 
adjusted upward. Thla .-urrov- 

ppoblematle for the brVRhter student.. " 1. ' 

, Hd not <nrror iVom controls in the number of 
Hyperactive adoler.corits did not 

n^ 11) = 1.30, ,> •O'). Thl. finding IS not surprising 
handwriting crrorn, F(1, ^ ^ 

< ,^1.1 ratine, of handwriting The task does, 
nairs were matched on initial ratings 

^ . A f^-nHon for adolescent ^oys 

n... to be a valid iadex of .^.stained attention 
however, appear to ^ ^ 

ririt page errors, M - ^J«'f '"-^ - 
tr.r.r'raied over time: i lr^^l' we 
since errors Increasea ov 

' » 0 F(2 2U) = 11-20, £ < .001. 

20.7; and last page completed, M = 33-0, £(2, 

, Simulation b. order b. information Interaction was sign f 

.ant,.O,.)-3.0,.<.03. .his interaction is most easl. Inte.^^^^^^^ 

r ,ho first to the second session, because any 
a change In performance from the flr.t to c 

. .nt.ractionVn this design Is equivalent to a session 
stimulation by order Interaction ^ 

r ,h^<, interaction have been rearranged and plotted in 
effect. The data from this Interact lo 

. .his effect. The interaction results from the fact 
Figure 1 to demonstrate this effect. i , , „ 

, r^.oh failed to demonstrate a 
1 nnP cpf tv^e groups (no info-color first) faliea 
that only one at c e &i 

... in .rrors from the first to the second session, 
^iFHlficant increase in rrrors 

^ ,,.t. no Info-color first, dlff - 3-3, N.S.; no 
deter-nined by Tukey s te.t. no xnfo 

.. ,4«rr - U."?; info-color rirsc» 

, ..rr - U 0- info-black first, dl ff - '♦O. 
mfo-black first, dlff - 

dlff = 11.0, all £3 < . 
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A aimil.ir nonni.^n rff^.M wa-i al:u) prrvlnrod by n Mi|i;niricftnl t,wo-way Interaction 
u6tweon Mtimul.it ion .mM ordor-, F( 1 , 1.0 ^ n;\7'l, ]> < .001. Main offeotn nf 
stiroulation ( r( U 1 :0 = 3.0^^) and nrd.>r (Fd, 11) . 'IJIO) aa woU a5 a 
stlnmlPtlon by ! r,rnr-mat 1 on Int^MM-Mon n) 'IJIS) may havo oontrlbutod 

to the thr*fo-way 1 nU^M'act, i .)ti dor.-M- 1 1>'mI abovf, hut. ?v>no (^r thfv^r trerui.i was 
statl.ntieally significant. 

The main findlnt: of theoretical Intorcnt In thin analy.nis was that the 
error r-atc for tho hyprr'act. I and N)W act.lvo K.ronpn wan differentially 
affeotod by color -stimulation and t.im^^ on ta.nk, an indicated by a significant 
group t.y :3t.imulallnn by time i nt^r-r-a't Ion , V{?, i^^D - 3.63, R < .05 (see Figure 
2). 



Insert Fif^ure 2 about here 



Po3t hoc cojppariiionn indicated that HA adole.acentn made more errors on the 
first page with black letters (b) than with color-added (c) letters 
(M = 27.U^\ M = 20.4, diff = 7-©, £ < .01). Similar differences were 
observed in mid performanco for 1(A ;idole,scents (M^^ r 33. 1» = 25. 9» ^ 
dirr : 7.1, £ < .01); but by the Ta^it pifte, the novelty ^fects- of color 
stimulation had wa3hed out (M^ = 33.6, = 3'».1» ''iff = '6, £ >■ -05). No 
diVrcrcnces In error rate for conjtroTs attributable to color stimulation were 
observed at 'a,.y of the three time periods (all £S > .05). 



The order that atimulation wan .presented a^Tected HA adolescents ^ 



differently from U adolorjcent.M , F(l, 11) = 5.^i, £ '< -95. The gcoup of HA 
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adrles '^-nt . chat h:.d color i.rst session and black second (c-b) made more 
errors r 36.9) than the HA group that had black letters first and color 
-.;Oond (b-c) (M = 21.3) relative to the performance pattern of the controls 
(M ^, = 28.3|>^Mjj ^ = 27.9). Post hoc analyses found no significant differences 



among any of these means (all £s > .05). The difference in errors pooled 
across information conditions between the HA students who received black first 
and color second and those that received color first and black second was the 
largest of thr -ean differences (diff = 15.6). Although this difference was 
not significant, it may indicate a carryover effect for the HA children that 
did not occur for the control children. 

Productivity . The number of pages that each child completed was analyzed 
using a four-way mixed design ANCOVA with information and order the between 
- subject factors and with group (matched pairs of HA or LA children) and 
stimulation (color vs. black letters) the within-subject factors. This 
analysis alr.o demonstrated ^ effect of the covarlnte, F( 1 , 11) = 6.69, 

» 

£ < .05. 

. The main findins in this analysis was a stimulation by order interaction, 
F(1, 12) = 15. 5U, £ < .01. As previously indicated, a stimulation by order 
interaction can be interpreted in this design as a session main effect. An 
increase In productivity was observed from the first to the second session for 
all students, which is similar to the increase in tt.e number of errors observed 
from the first to second session. Overall, productivity was a relatively in- 
sensitive measure, probably because of ceiling effects (i.e., several children 
completed all of the pages with as much as 5 min remaining). 
• correlational analyses suggested that hardwriting productivity was 
,sitively related to IQ (r(32) = .^1, £ < .01); that is, children with higher 
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. Addif o-any a low moderate negative corre- 
Tfl .cores completed more pngos . Add, t .0, U 

r n2) - -.38. E < -05) between written productivity and activity 

t-.w v^^ mr^rp ffross bodv-movemen t compi a 
.^onstrated that children who exhibited more gros. 

: U on .n..Un. ... ..... T.e ... s.U. .e=e «o 

1. or ... .... «e.e ..... .nco.aU.e. .erases .„ .o. .0 0. 

- P.oa.U.. -e. .0... .... . ..U. o. »o. 

„^p.e.ea a, .na.ca.a t.e .,0. o. , siSnUUant assoc.Uon on as 

-.(32) = .27. 

« T.tion between IQ nnd torso activity was not demonstrated 
Activity . A relation between 

(.,32) - -.20. , > .05). thus t.e covariate was dropped fro. this analysis. 

. ■ . . five-w.y mixed ANOVA (Info X Order x Group x 
Activity was analyzed using a five-way mi 

SU«.aUon X T..e,. T^e .U.u3aUo„ . inro.™at.o„ .te.acUon -as ^n- 

ea„t,«-. ,., = ".03.H<.01. .0. .0.. .ou. tHe errec. or aaaea co^o. 

. on whether information was added. Follow-up 

stimulation on activity depended on whether 

ted that color-added information resulted irs significantly less 
analyses suggested that eoior d 

™„ve»e„t i» -. 3..) than w.,en information was aa.=a in Mac. = 5-1. -i" = 
Mean activity .irrenence, in the noninfo^ation condition 

„ot ae»on=tnated (M„ = «... - 3-9, £ > .05>. TH. increase in to«o 

. H ,n ,he black information condition relative 
movements for all students observed in the 

oan be attributed to the fact that emphasis added in blac. to 

Caee PU.re 3). Whereas emphasis added In color highlighted th. relevant 
features. Thus, the children i^n the blac. e^phaaUed condition were reported 
obaervera to lean back. spe;alativel. In order to examine the letter, from 

different vantage point. 
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Although there were no overall group differences in the amount of this 
type of activity, a group by information interaction suggested that the level 
of information affected HA adolescents differently from controls, 1 , 12) = 
6.25, £ < .05. Follow-up mean comparisons indicated no significant activity 
differences between the HA adolescents (M =1.6) and the LA adolescents (M = 
3.9) In the high information condition. However, in the low information 
condition pooled across color and black conditions, there was significantly 
less activity for the HA adolescents than for the LA adolescents (M^^ a 2.2, 
Mj^ = 5.0, diff = 1.8, £ < .05). It may be that in respcSr^ding to the physical, 
noninformational aspects of stimuli, HA children inhibit actVUv relative to 
controls. 

Differences between groups wore al.so influenced by the order in which they 
received color and black letters, as indicated by a significant group by order 
interaction, F( 1 , 12) -- 5.07, £ < .05. Post hoc analyses suggested that this 
effect was produced by the excessive activity of the LA adolescents across the 
color-first black-second condition. The LA adolescents were significantly more 
active in this condition than the HA ndolescents (M^^^ = 5.5, Mj,^ = 3.8, 
diff = 1.7, £ < .05) . 
Conclusions 

Added intratask color stimulation has been found to improve the perfor- 
mance of hyperacoive children but not controls during laboratory sustained 
attention tasks, similar to the effects observed for hyperactive children from 
stimulant drugs. The present study tested the generality of these findings to 
a copying task and to^attention problem adolescents. The advantages of using 
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^*^.^^^^ion over psychv^t^roi- a * 
,..HinB a normal control group, 

" a.n., --^ — " " ^ 

„„l„v.slv. treatment. .,t.»uUtt ^^^^^^^^ 
,„»„a.e aroU.al a„a t.us Toes attention but a„o 

:::::: i ..eu. ....a., .to., .o... 

— ,,,, p.o.e. a.o.,ce„t, 

„,ed m the present stud, and to ^^^^ 

bv nollvlty excesses. Additionally It may 
.„ not characterized by activity 

. 1„ pairs provided social stimulation, competition, or 
,estln. adolescent, .n pairs pr ^,^^^^„„,„. ,,en though groups 

increased motivation that modulated overall difference 

,=Mes differential group 
„ere equated on a number of performance variables, dlf 

performance responses to added color stimulation were observed. 

.be main findings of this .vostl.tlon that ..pport theoretical 

e that color-added stimulation reduced errors for 

nredictions were that co loi a 

K . h.d little effect on the performance of 
attontion-problem adolescents but had little 

. .Un« matched control.. The..o Tindin.s are consistent with those 
handwriting-matcneu n„„ faiks. 

w v..„ tvoes of sustained attention tasks. 
1^,. offpcts on laboratory types oi 
examining color effects ^„essing sustained 

... the copying tas. in th. prc.ent study was 

indicted by an overall .crease in errors over tim 
i. 3imila. ^o performance on s^tained attention tas. 0^^^^^^^^^^ 

^e^^^U. .3. and different from ta.s ^^^^^^^ 
deceases in errors occur over time, .e, , ,,3,. colored tasks (first or 
,078) The order that students experienced their colore 

,,,1. The attention-problem children made 

also a modorating variable The ai. 

second) was ^^^^^ ^^^^ ,,,,,ed 

„ore errors and the controls were more actxve 

^ 16 . 



ERIC 



/ Color Stimulation 

15 

M.,, ip .oior...ocond order. The bettrr response 

^nn. i <,r r-r nxv I/' ati-.nUaabl*. to Uio fact that the color 
m the color secci.-1 or .(-i i.i ly w.. 

,tl«Utlon Offset t.e aocime in ,.a..< ocnt.xt novoUy that natarally 
occurs in a second session. Why one eroup InltlaUy responded with Increased 
.euvlty .nd the cthe- with Increased errors Is not readily InterpretabXe 
unless the type of activity as,.=sc. m thl, study and demonstrated by controls 

4.v^,.r^^ ho more cnrefully inspect the letters 
was not disruptive (i.e., war, an attempt to more carer my 

by leaning back) ^ 

4. • « or^nrnrmance were not demonstrated! due 
Effects of added information on performance were 

perhaps to the fact that (a) this v,.= nlready an oyerlearned sKiU for this aee 
g.oup or (b) the students were not verbally cued that the parts of the letters 
that -ere emphasized were Important for legibility. Information effect, were 
observed on activity scores. «U of the children were more active when the 
emphasis was blac. rather than colored, and the attentlon-problem adolescents 
„ere less active than controls In the absence of any letter emphasis. Thus It 
13 possible that the activity observed was In response to task-difficult,, 
occurring (a) for both .roups when the blac. detailed parts may have altered 
the overall letter shape, and (b) for the attention-problem children relative 
to controls with any detailed emphasis on parts of letters. 

in s^mary. these d»ta do not s.pport the use of stimulation to emphasize 
relevant detail m rote copying tas.s. The use of color to emphasize relevant 
cues may be useful with tas.s that Involve new learning rather than sustained 
attention. The dat. Jo, however, provide support for the use of intratasK 
sHmulation to reduce errors for hyperactive but not control adolescents. This 
" treatment is especially useful during the performance of attentional tas.s and 

. , urrionit- for this group (l.e;, when group*' 

tasks that are not selectively more difficult for tnia gr h v 

are matched on baneline mensure.-O . ,. ^ 

17 
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Footnotes 

Fc the 6'i adolescent boys the Connors mean score was ^4.9, SD = 5.9. and 
the high Conners group wa^, 1 above th\n mean. 

A raw score of 6 was equivalent to a scaled score of 9 out of 20 for 
students 14 to 1U.5 years of age. 

Copies of each type of error can be obtained from the first author and 
include the ten most common curr^ivo writing errors made by students 
(NewlMid, 1932) 

Means or' the nonrepeated factors and group factor were adjusted by the 
covariate. 
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